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Abstract: This study aims to establish a first reference didactic and methodological framework for the
operational and effective integration of Quick Response (QR) codes in the training of Social Sciences
teachers in Primary Education, paying special attention to the integrated acquisition of social, civic,
and digital competences in the framework TPACK (Technological Pedagogical Content Knowledge).
With this purpose, it specifies the didactic potential of these new technological resources in the
teaching-learning of the Social Sciences, its eventual integration in the design and implementation
of teaching innovation projects for this educational stage, and its capacity for the acquisition of
competence digital teaching in Primary Education teachers in initial training. In this sense, the work
explores a selection of classroom experiences and research and innovation proposals, pioneers in the
field of Social Sciences Didactics in Spain, with the aim of offering an approximation and status of the
didactic treatment of History and, particularly, the historical-cultural heritage in the formation of
Primary Education teachers.
Keywords: historical-cultural heritage; QR codes; teacher training
1. Introduction
The Information and Communication Technologies (ICT) have been one of the main revulsives for
the formation of the already known information or knowledge society. Its evident influence in all areas
of life reaches, in a decisive way, the educational field [1]. In this not-so-new reality, the integration of
ICT in formal and informal education contexts offers numerous didactic possibilities in the design
and implementation of teaching innovation projects for the improvement of the teaching and learning
processes of the Social Sciences. The implementation of virtual classrooms such as MOOCs (Massive
Open Online Courses) [2–4] or the use of emerging technologies such as mobile telephony or mobile
electronic learning (Movile/M-learning) at school has supposed an “immersion of current society in
the school context, considering it as a powerful educational tool due to its characteristics: portability,
immediacy, connectivity, ubiquity and adaptability” [5] (p. 30).
1.1. QR Codes
In this context, the QR codes (Quick Response Code) break into the educational landscape as
“information storage systems in the form of a matrix of points that encodes [wide and diverse]
information [5] (p. 30), and where social and cultural contents find a preferential place [6]. The rapid
response codes are “two-dimensional barcodes, identifiable by the three squares in the corners that
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allow the reader to detect the position of the code” [7] (p. 41). Its composition is that which follows
(Figure 1).
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Figure 1. Functional description of a QR code [8] (p. 556).
According to the classification of Lens-Fitzgerald [9], the QR codes are in Level 0. Physical World
Hyper Linking, the oldest of the applications of augmented reality (AR). This level is followed by three
others: Level 1. Marker Based AR, Level 2. Markerless AR and Level 3. Augmented Vision.
In recent years, these codes have been present in the monumental urban heritage area as practical
mediators of cultural and tourist information [10], reproducing or expanding it. However, its absence
in historical and patrimonial education programs in initial training contexts of teachers is noteworthy.
Despite the positive educational value of these new ways of accessing information, on numerous
occasions, driven by the volunteerism of the Primary and Secondary Education teachers, the integration
of these codes or augmented reality strategies in the classroom of History and Heritage must be
based on specific teacher training programs that allow analyzing its “didactic potentialities and to
experiment with new methodologies capable of increasing the interest and involvement of students in
their learning processes” [11] (p. 135). In this sense, the analysis should facilitate the problematization
of social and cultural content, and the promotion of competency-based learning, through the proposal
of methodologies in which the use of these codes will not result in the mere extension of textual or
audiovisual information, but in the transforming generation of knowledge. Likewise, the integration of
mobile technology in the classroom should guarantee the disciplinary, technological, and pedagogical
merger—model TPACK—[12–15] in the teaching practice (Figure 2).
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Figure 2. TPACK model [15].
1.2. TPACK Model
The relevance of this model, in relation to the integration of technologies in teacher training and
in teaching-learning processes, is clear and can be seen in the many related publications [16–18] that
have devoted ample literature to analyze it in the field of teacher training in Primary and Secondary
education. In the same way, the context in which these interventions are carried out must be considered,
as in many cases its success does not depend so much on the technological capabilities of the students
that participate, nor on teachers, but on the degree of knowledge contextual (or XK) [15]. Thus, the XK
would encompass a wide spectrum of elements that the teacher must control such as the educational
policies that affect it or the regulations of the school, among other elements. It is, in short, a changing
and essential knowledge to be able to carry out an adequate technological inclusion in the classrooms.
One of the problems detected in the use of the TPACK model is to measure the acquisition or
not of the eight types of knowledge that it proposes in an individualized way. In this sense, several
tools have been developed to evaluate the levels of achievement of the TPACK constructs without
a resounding success because they have only been able to measure some of them. Such is the case
of Graham et al. [19] that proposes a questionnaire able to check only four types of knowledge of
the participants (TK –Technological Knowledge-, TCK –Technological Content Knowledge-, TPK
–Technological Pedagogical Knowledge- and TPACK) or Lee & Tsai [20] that use an original model to
calculate the knowledge of teachers regarding the inclusion of the web in the classroom (TK, TPK, TCK
and TPACK). Other studies are developed in specific contexts with very small samples that prevent
generalizing the obtained values [21] or that consciously exclude some of the second-order elements of
the TPACK model (TCK, PCK –Pedagogical Content Knowledge- and TPK) [16]. Also, and due to the
novelty of the new construct incorporated by Mishra (2019) under the name of “contextual construct”
(and identified with the acronym XK), the instruments so far made do not include the knowledge of
the instructional environment in which ICTs are implemented. This knowledge must therefore have its
place in the future evaluation questionnaires of the TPACK model since it is one of the eight structuring
constructs of the model.
This review study approaches the implementation of QR codes in the teaching and learning of
Social Sciences (until now, especially minority in didactic research results verifiable in Spain), in order
to guide the implementation of future projects, experiences, and lines of research in Didactics of History
and Historical-Cultural Heritage. To this end, we analyzed a first sample of didactic experiences with
QR codes in initial training of teachers of Social Sciences of Primary Education from the TPACK model.
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Likewise, it is proposed to create an instrument that includes, individually, the level of acquisition of
the eight constructs that make up the TPACK teaching and learning model, based on previous research.
2. Materials and Methods
The present study applies descriptive methodologies of documentary research [22] or research
based on secondary sources, from the definition of two dimensions and two categories of analysis:
Area 1. Dimension 1. QR codes and initial teacher training of Primary Education. Category 1.
Methodological quality; Area 2. Dimension 2. Didactics of History and historical-cultural heritage.
Category 2. Disciplinary, technological, pedagogical, and contextual consistency of the TPACK
model [15]. These dimensions and categories were used as selection criteria for documentary material
and as analysis operators.
The first dimension and the first category (area 1) seek to report on the adequacy of quality of the
methodological procedure followed on the implementation of QR codes. This area of analysis is directly
linked to the second dimension and the second category (area 2), aimed at describing the disciplinary,
technological, pedagogical, and contextual consistency of the selected didactic interventions in the field
of History and historical-cultural heritage. The results obtained served to design an instrument oriented
to the evaluation of the TPACK model in digital education contexts in the initial teacher training.
The final sample consists of three classroom didactic experiences in the primary school teacher
training contexts, aimed at teaching specific learning of History and heritage.
3. Results
3.1. QR-Learning: Romanization in the Teaching of History
This teaching innovation experience is based on a classroom practice aimed at students of the
Primary Education Degree of the University of Alicante within the framework of a didactic of history
course [23]. After the analysis of the previous ideas of the teachers in formation, the students had to
design curricular materials on the process of romanization, by means of the creation of blogs linked
to QR codes. Understanding this coding as part of what has come to be called “intelligent objects”
with didactic intentionality, the codes were integrated into the research based on work with historical
sources and the assumptions of meaningful learning in cooperative-collaborative methodologies, the
favoring of consensual decisions, and the interactivity of the teacher in training with the different
potentially usable digital materials and real social and cultural contexts.
From the comparative analysis of the answers obtained in the questionnaire after the realization of
the practice and those obtained at the beginning of the activity, an overwhelming increase of conceptual,
procedural, and attitudinal contents is revealed, passing “in some cases, to double or triple the students
who acquired the concepts” [23] (p. 352), through the programmed integration of QR codes from the
pedagogical assumptions of the TPACK model. On the other hand, the proposal values the importance
of the context for the convenient incorporation of QR codes, although it is not mentioned if the real
analysis of the different environments and the strengths and weaknesses that could arise in relation to
them was considered.
3.2. Development of Critical and Creative Thinking in Training Teachers of Arts: QR Codes
The study is developed in the previous line of research [24]. In its methodological assumptions,
the proposal incorporates QR codes to connect a large volume of digital materials with the aim of
working digital competences, didactic-pedagogical competences, and disciplinary competences in
the elaboration of curricular materials by the teachers in training; in short, the effective integration of
the three areas of the TPACK model. The cooperative work and the degree of interactivity reached
in the experience favored the development of critical and creative thinking around patrimonial
historical-artistic contents, as well as competency-based learning. Likewise, and although it was not
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analyzed at the time, this proposal would allow the students to carry out a convergence with the
specific context in which such interventions are implemented [15].
According to the results obtained, the design of QR codes, in charge of the teachers in training,
incorporated social, civic, and emotional values in curricular materials on some of the main works
of the History of Universal Art. In relation to the limitations of teacher implementation, researchers
highlight the need for teacher training in the operational integration of mobile technology in the Social
Sciences classroom of Primary Education. Similarly, and although not explicitly stated in the text, the
need to develop the recognition of XK by trainee teachers is also detected.
3.3. Emerging Technologies for the Teaching of Social Sciences. An Experience with the Use of Augmented
Reality in the Initial Teacher Training
Following a mixed methodology, the study [25] proposes the analysis of knowledge, opinions,
and perceptions of teachers in initial training on the experimentation of emerging technologies, in
particular, the Augmented Reality. Although our review focuses on the implementation of QR codes in
the teaching-learning of History and heritage, we have considered, due to its representativeness in
the field of teacher training, methodological quality and degree of integration of the TPACK model,
this experience didactic developed in Level 1 of the classification of [9]: Augmented Reality of PC or
desktop through the recognition of markers.
The didactic experience, realized with students of the Degrees in Early Childhood Education and
Elementary Education at the University of Castilla-La Mancha enrolled in the subject Cultural Heritage,
is aimed at the cooperative creation of objects of Augmented Reality for the teaching and learning
of the closest cultural heritage. The objects created, mostly belonging to the Iberian archaeological
heritage of the Provincial Museum of Albacete, were defended and evaluated through self-assessment
of the work team, coevaluation and evaluation of the teacher responsible for the subject.
The answers given by the students who made the experience report a positive assessment of the
Augmented Reality as a facilitator of historical, artistic, and heritage content. Researchers confirm
the didactic potential of this tool, natural evolution of QR codes, and point out the need to work
digital teaching skills. In this sense, they state, “it is not surprising that more than half of respondents
indicate a need for initial training in this tool” [25] (p. 148). In relation to the three-dimensional fusion
of the TPACK model, the study concludes affirming the need to integrate technological innovation
in programmed didactic and disciplinary approaches. However, it is necessary to emphasize the
importance of training in the contextual knowledge of trainee teachers for a better incorporation of
disciplinary concepts, pedagogy, and technological tools [15] such as QR.
4. Proposal of an Instrument for the Evaluation of Individual Constructs in Initial Teacher
Training of Primary Education
Although it is true that, as already indicated above, there is a huge literature referring to the
instruments to analyze the elements of the TPACK model, it is also true that in all of them certain
deficiencies are detected [16]. In this sense, and in view of the research studied, it is essential to have
a tool that allows us to assess the different constructs that make up this model. For this reason, and
based on the proposals already made by other authors [13,16,19,21,26], we propose the following
questionnaire that should be understood as an initial draft of the final tool. It is a project of 48 items with
which to analyze, in a Likert scale of 1 (I totally disagree) to 5 (I totally agree), the level of acquisition of
the eight constructs identified by the abbreviations CK, PK, TK, TCK, PCK, TPK, TPACK and XK, in an
individualized way:
Educ. Sci. 2019, 9, 117 6 of 10
Item 1 I have enough Social Sciences disciplinary knowledge to be able to teach the students of Childhood
Education, and Primary and Secondary Education (depending on the level that you want to analyze).
Item 2 I am able to think about the content of Social Sciences as an expert on the subject.
Item 3 I am able to provide help to my students to understand the knowledge of the content I want to
convey in various ways.
Item 4 I am able to develop a deeper understanding of the contents that I must convey in the classroom.
Item 5 I can use science tools such as (...) etc.
Item 6 I can adapt my teaching of Social Sciences to the knowledge of my students to make me understand.
Item 7 I am familiar with the comprehension processes of my students and with the misconceptions that
they could have depending on the educational stage.
Item 8 I know the technologies that can help me progress in my training in disciplinary content.
Item 9 I have the technical skills to use software and hardware effectively in the classroom.
Item 10 I am able to easily learn software and hardware knowledge.
Item 11 I am able to solve my technical problems when I use technology (software and hardware).
Item 12 I can work with files, folders, create documents, save, move, and delete them on my computer or
peripheral units.
Item 13 I can and I use Web resources such as pages, blogs, Wikis, QR codes, and similar for the teaching of
Social Sciences.
Item 14 I can choose the technologies that improve the teaching of Social Sciences, depending on the level of
education.
Item 15 I can and I choose technologies that improve the teaching and learning of Social Sciences in my
classroom (Childhood Education, Primary Education, and/or Secondary Education).
Item 16 I think critically about how to use technology in my classroom (Childhood education, Primary
Education, and/or Secondary Education).
Item 17 I can and I know how to adapt the use of the technologies to the different teaching activities in the
classroom (Childhood education, Primary Education, and/or Secondary Education).
Item 18 I am able to select effective teaching approaches to guide students’ thinking and learning of the
contents.
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Item 19 I can help my students to reflect on their learning strategies.
Item 20 I can and I know how to select the effective teaching approaches and methodologies to guide
students’ thinking and their learning.
Item 21 I know how to organize and maintain classroom management.
Item 22 I am able to help my students monitor their own learning.
Item 23 I am able to guide my students to participate, effectively, during group work.
Item 24 I am able to guide my students to adopt appropriate learning strategies.
Item 25 I can stimulate the thinking of my students, creating tasks that are challenging for them.
Item 26 I can teach lessons that properly combine content, technologies, and active teaching
methodologies (project work, problem-based learning / PBL, etc.).
Item 27 I can evaluate the learning process of students through various strategies.
Item 28 I know how to use a wide range of teaching methods in a class of Social Sciences, according to the
educational level.
Item 29 I know how to evaluate the performance of students in the classroom.
Item 30 I am able to use specific technologies (multimedia resources, simulation) to facilitate the
acquisition of social content.
Item 31 When designing curricular materials, I consider how technology can influence the approach to
teaching that I will use in my classroom.
Item 32 I am able to provide my students with new learnings from the use of technologies.
Item 33 I can provide enough help to my students for group work, in a collaborative way, through the
technologies.
Item 34 I can provide my students with the use of technology to build different forms of knowledge
representation.
Item 35 I can use teaching-learning models that combine the contents of different areas, ICT and active
methodologies, in my classroom (Childhood Education, Primary Education, and/or Secondary
Education).
Item 36 I can teach lessons that adequately combine my knowledge of the discipline, technologies, and
teaching approaches.
Item 37 I am able to select technologies in the classroom that improve what I teach, how I teach, and what
students learn.
Item 38 I can use strategies that combine content, technologies, and teaching approaches that I learned
throughout my training, in the classroom.
Item 39 I can provide leadership to help others coordinate the use of content, technologies, and teaching
approaches in my classroom.
Item 40 I can provide help to other partners and I am able to coordinate the use of content, technologies,
and teaching.
Item 41 I can provide leadership to help other colleagues coordinate the use of content, technologies, and
teaching approaches in my school.
Item 42 I know the national regulations that affect me as a teacher (Childhood Education, Primary
Education, and/or Secondary Education).
Item 43 I know the local regulations that affect me as a teacher (Childhood Education, Primary Education,
and/or Secondary Education).
Item 44 I have sufficient knowledge about the legal documents that affect my school.
Item 45 I know the rules of coexistence of my school.
Item 46 I know the sociodemographic characteristics of my school.
Item 47 I know the existing services in the environment in which my school is located.
Item 48 I know the possibilities and resources that my school has.
Although this instrument has only been validated by experts from the University of Alicante
and the University of Burgos and, although it has only been distributed among teachers working in
two faculties of Education, an analysis has not yet been extracted of blunt reliability. Anyway, the
questionnaire manages to differentiate all constructs of the TPACK model, collecting, through several
items, different levels of each one of the eight elements that make it up.
5. Discussion and Conclusions
The curricular regulations of the different educational stages specify the need for transversal
integration of ICT and the development of digital competence in the teaching-learning processes
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of the different areas of knowledge. Also, according to the guidelines of the Spanish Ministry of
Education, the curricula of the Bachelor’s degrees in Early Childhood and Primary Education prescribe,
explicitly, the professional training of new professionals in the use of ICT, as well as its evaluation, and
its social and transversal integration in the initial teacher training curriculum. However, we agree
with Gómez-Gonzalvo in stating that “the lack of specific training of teachers in relation to the use
of ICT in pedagogical contexts seems to be the main barrier to be overcome in the coming years” [5]
(p. 32). Also, according to the results obtained in the questionnaire of perception passed to future
teachers on technology and university teaching, “one of the great disadvantages that students see for
the implementation of this type of innovative technologies [QR codes], is that in their Faculties and
teachers are not yet sufficiently prepared to assume its implantation” [27] (p. 105).
In the same way, and in view of the revision carried out in the TPACK model, the importance of the
new knowledge coined under the name of “contextual knowledge” and referenced with the acronym
XK [15] is confirmed. According to the authors, there is a significant change recognizing the context as
another domain of knowledge that trainee teachers must have to integrate ICT in teaching processes.
As the Gutiérrez Martín study demonstrates, “it does not seem that when preparing the initial
teacher training plans, it has departed neither from the education law nor from the possible needs of
the future society” [28] (p. 65). Despite the presence of ICT-specific subjects applied to education in the
curricula of teachers in Primary Education, its independence from specific didactics is noteworthy.
According to the results of Ortega [29] for the case of the Autonomous Community of Castilla y
León, despite the lack of specific subjects designed for the integration of ICT and the development of
competition digital in the teaching of Social Sciences, an effort can be observed for its incorporation
in the objectives, contents, competences, and resources of the teaching guides of the Social Sciences
subjects and its didactics. However, does this incorporation of ICT resources respond to an operational
integration in the different curricula for the training of social science teachers?
The analyzed experiences respond, from the Didactics of History and Historical-Cultural Heritage,
to one of the research lines proposed by Gómez-Gonzalvo, Atienza, and Mir [5] around the QR codes,
based on the game and the need to contextualise learning outside the classroom. These didactic
proposals, they affirm, “are able to integrate learning in real environments and in interaction with the
cultural and architectural heritage of cities or semi-urban environments (gardens or parks)” (p. 33).
However, the implementation of QR codes, and its convergence with other applications of
Augmented Reality in formative contexts of Primary Education teachers [30,31], should be oriented
towards its instrumentalization as true didactic and methodological tools that are not substitutes
for more traditional ones. In this line, the selected teaching innovation experiences are directed to
the improvement of the teaching-learning process of the Social Sciences in the formative contexts of
Primary Education teachers, to facilitate the effective operation of social and cultural contents in active
methodologies, and promote the acquisition of cognitive abilities of higher order [32] and the social
competency learning.
The use of QR codes as methodological tools transcends its reproductive information function
to integrate into digital learning environments. Indeed, as evidenced by the experiences reviewed,
the teacher is presented as a facilitator of a teaching-learning process in which the teacher in training
must do something with social and historical information worked, solve a problem or analyze, create
and evaluate content, thus distancing an informative reproduction or expansion from the use of a
particular technological resource.
As we have had occasion to verify, this mobile technology favors cooperative-collaborative
work, the acquisition of competency-based learning, and the development of communicative and
instrumental skills. Likewise, the increase in students’ motivation towards programmed content
favors, at the same time, their participation, autonomy, and personal involvement in their own learning
process. To these benefits, we must add the enormous potential they offer to develop contextualized
knowledge of the closest space, enriching learning in Social Science content.
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